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(54) Offshore Gravity Platform Structures and Methods of Construction and Installation. 

(57) A method of constructing and installing an offshore reinforced concrete gravity platform structure 1 
consisting of a caisson 6 integral with at least one column 5, in which the structure 1 is a) constructed on dry 
land on a substantially horizontal surface parallel to the axis of the column b) placed afloat in shallow water, 
maintaining the column axis horizontal c) uprighted in deep water d) towed to the site of installation and e) 
ballasted down to rest on the sea bed. 
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Offshore Gravity Platform Structures and Methods 
of Construction and Installation 



The present invention relates to a method for constructing and 
installing ah offshore gravity platfom, structure, more particularly, a structure 
which consists of at leas, one column for supporting a deck and of a ca,sson 
which is integral with the column and is designed to res, on the seabed. 

According to usual methods for constructing such a structure, the 
caisson of the structure is built in a dry dock, with its axis being oriented 
vertically, like in its final position on the site where i. is to be installed. Once 
,he caisson has been constructed, the dry dock is flooded and buoyancy 
means, installed internally or externally to the caisson ensure that the latter 
floats The caisson is towed ou, of the dock by tugs to deep water, where the 
construction of the struck, can continue. This.allows the said 
submerge progressively in the water as it becomes heavier, while con,,nu,ng 
,o float. Once construction is finished, the structure is equipped with a deck 
and it is towed to its final installation site. The caisson is then ballasted 
appropriately ,o lower i, down onto the seabed so drat it rests a. its designated 
iocation. Final ballasting is carried ou, wim seawa,er or solid ma,er,als ,o 
ensure the structure stability on, he seabed. 

Due to the shallow draugh, of the dry dock, this known method 
often leads to the caisson being overciaed in order ,0 satisfy the condition of 
its floatation a, this s«ag. of construction, in comparison to the dimens,ons 
which i.could be designed forto fulfil its final function of providing a support 
for the deck and ensuring the stability of the strucbrre in deep water. 
Furthermore, this method requires a well.hel.ered debater site to be 
available close to ,he dry dock so ma, ,he construcdon of me structure can be 

complied Tn ^ las, constraint may be eliminaied by consuming, he structure, 
base and column, entirely in the vertical position, in a dry dock However, the 
consequential overling of the caisson which is then required to enable th 
whole assembly to float in the condition of the shallow dry dock draught. 
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becomes prohibitive in terms of materials and labour cost. 

Alternatively, to avoid the draught restriction, recourse may be to 
deepen the dry dock. However, this solution generally leads to excessive 
costs. 

- 5 - A structure for loading tankers at sea known as the "MAUREEN 

articulated loading column" was also constructed (see the British magazine 
OFFSHORE ENGINEER, pages 76-77, August 1982) using the method in which 
the elements of its column and of its base were assembled in a dry dock and 
the column was completed in horizontal position resting on the bottom of the 
10 dock. After the dock was flooded, the column and the base were towed 
separately out of the dry dock, the column floating horizontally, and then 
assembled together outside the dock with a cardan-type articulation. The 
column was then uprighted by ballasting it to come to a vertical position 
perpendicular to its base, this being made possible by the articulation. The 
1 5 structure was then fitted with a deck and its equipment, was towed to its final 
site and lowered down onto the seabed under gravity. 

When a platform structure has to accommodate conductor tubes to 
allow the installation of surface wellheads, the structure described hereinabove 
cannot be envisaged because such conductor tubes would have to pass in the 
20 vicinity of the articulation, which would singularly complicate the 
construction. Furthermore, this concept is characterized by substantial 
torsional loadings at the articulation, during a phase of mounting the column 
horizontally with the base, and during the operational phase on the final site. 
The final point is that the assembly of the column and of the base in floating 
25 condition outside the dry dock is a complication of the construction method 
and makes it more expensive. 

The object of the present invention is to provide an economical 
method for constructing and installing a gravity type offshore platform 
structure, eliminating the oversizing of the caisson of the said structure 
30 induced by the temporary construction phases, the need to have use of a well- 
sheltered deep-water construction site, and using a design which is not 
hampered by the drawbacks of articulated structures. 
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This object of the invention, as well as others which will become 
apparent from the description which follows, is achieved with a method for 
constructing and installing an offshore gravity platform structure made of rem- 
forced or prestressed concrete, consisting of at least one column for support, ng 
a deck and of a caisson integral with the column and designed to rest on a 
seabed, this method being notable in that the structure is constructed on dry 
land on a substantially horizontal surface parallel to the axis of the column 
under construction, the structure is then placed afloat in shallow water, 
keeping the said axis in a substantially horizontal position, the structure »s 
uprighted in deep water so that the axis of the column comes to a substan- 
tially vertical position, the structure is then towed to the production s.te and 
ballasted down to rest on a seabed in the same vertical position. 

The structure, as it will be demonstrated later, can float in shallow 
water without the need to oversize its caisson to limit the draught, as is the 
case when such a structure is constructed in the vertical position. Furthermore, 
as the concrete structure is entirely constructed on dry land, it is no longer 
necessary to provide a sheltered deep-water site to complete its construction. 
As the caisson is rigidly connected to the column, the structure is also free of 
the drawbacks of the articulated structure described hereinabove. 

According to a first embodiment of the invention, the structure ,s 
constructed at the quayside, it is then loaded onto a ballastable barge, and it 
is placed in the water by releasing the barge from the structure, either by 
ballasting the barge or by launching similarly to a method used for steel 
structures. 

According to another embodiment of the invention, the structure ,s 

constructed in a dry dock. 

For the implementation of the method according to the invention, 
,he invention describes a gravity platform structure, consisting of at least one 
support column, of a deck and of a caisson integral with the column, thts 
structure being notable in that the column and the caisson are situated on one 
a „d the same side of a common tangential plane substantially parallel to the 
axis of the column. 



By virtue of this geometry, it becomes possible to construct or to 
assemble the structure according to the invention on a horizontal surface 
coinciding substantially with the said tangential plane, on a quay or in a dry 
dock. 

5 Other characteristics and advantages of the present invention will 

become apparent from the description below and from examining the 
appended drawing in which: 

- Figures 1A to 1H diagrammatically illustrate a first 
implementation of the method according to the invention, 

1 0 ' Fl 8 ures 2A to 2C are three sectional views of one embodiment 

of the platform structure according to the invention, 

- Figure 3 represents a detail of an alternative implementation of 
the said structure, 

- Figures 4A to 4C diagrammatically illustrate another 
1 5 implementation of the construction and installation method according to the 

invention, 

- Figures 5A and 5B represent another embodiment of the 
structure according to the invention, and ~ 

- Figures 6A and 6B represent yet another embodiment of the 
20 structure according to the invention. 

Reference is made to Figures 1A to 1H of the appended drawing, 
which diagrammatically illustrate the successive steps in the method according 
to the invention, with a purpose to installing a gravity platform structure 1 on 
a predetermined site of the seabed 2 (see Figure 1H), so that the top of the 
25 structure carries a deck 3 above the surface 4 of the water. The deck is able to 
support any kind of equipment for exploiting an offshore production oil field, 
such as wellheads, production equipment, living quarters, or tanker loading 
stations for example. 

The structure 1 is represented in more detail in Figures 2A, 2B and 
30 2C which are sections of this structure along section lines A, B and C 
respectively. In these views, it is clear that the structure, according to the 
embodiment represented, comprises an axisymmetric cylindrical column 5, 
connected to a caisson 6 designed to rest on the seabed 2 and forming a 
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neolithic assembly with the column. The caisson 6 comprises ballasung 
co^rtmenu 7, to 7, 0 capable of holding solid MM materials such as sand, 
pavel. iron ore, etc. Some of these compartments may, as is well known, be 
closed and prided with sealing means so that they can be converted 

The column 5 is hollow and it too may be closed off in order to 
form a buoyancy tank, before receiving water or other ballasting materials on 
.nefina. site. Any conductor riserswh.ch are provided widrin the ~ 
are located preferably inside the column, thus being shdtered from wave 
action, and pass between the seabed and the deck 3 insalled out of the warer 
on the top 9 of the column, as will be explained later. Stiffeners 10. 10,. 
,0,,... stiffen the anchorage of the column 5 to the caisson 6. 

The structure is designed to be made from reinforced and/or 
prestressed concrete. After ballasting it re* on the sea bed under Its own 

weight. . 

According to one characteristic of the structure according to the 

invention, the column 5 and its caisson 6 are situared on one and the same- 
side of a common tangential plane P (see Figure » subsunnally parallel to 
ft. axis X of .he column. The structure therefore has no axial symmeny whrch 
allows it to be manufactured by the method according to the invenhon. as 
explained hereinbelow in conjuncdon with Figures 1A to 1H. 

According to a first implementation of the memod accordmg to the 
invention, the structure, is constructed o, assembled on a quay U (see 
Fi8ure tA, exhibiting a substantially horizontal surface. This contort - 
, h erefore conveniently carried ou, from the plane P which is men substanbally 
coincidentwith the surface of the quay, using conventional techniques known 
in ,„ e art of building offshore platforms in reinforced and/or prestressed 
concrete. The column may itself be produced by assembling lengths of 
column, which are cast vertically, men assembled horizontally 

The finished structure is then loaded onto a barge 12 (F,gure IB) 
moore d alongside the quay , , in shallow water. Such loading is po^We for 
secures of medium dimension, for example with an overall he,gh« of 



120 metres and a total weight of approximately 15,000 tonnes (subsequently 
equipped with a deck of approximately 2000 tonnes) intended for marginal or 
satellite fields which may be developed only in an economical manner. In this 
respect, it should be noted that a conventional vertical construction of this 
5 ? tr ^? re i™ dock w ? u,d I!™ 1 th ? height of the structure constructed on 
dry land to approximately 30 metres, so that this structure can be floated in 
shallow water close to the dry dock. It is then necessary to tow the part of the 
structure thus constructed to a sheltered deep-water site in order to finish the 
construction, which makes the costs excessive. The other conventional 
10 solution consists in greatly oversizing the caisson in order to decrease the 
draught of the part constructed in dry dock ; this solution is a/so very 
expensive in terms of materials and labour. 

After the structure has been loaded onto the barge 12, a tug 13 
tows the assembly to deep water (Figure 1Q. After checking that the platform 
5 will float horizontally by guaranteeing the watertightness of the column or of 
part of the column and, possibly, of some compartments of the caisson which 
are used as buoyancy tanks, the barge is released from the structure by 
appropriate ballasting or any other launching means (Figure 1D). Flooding 
some of the ballasting compartments of the structure then makes it possible to 
) tilt the latter up progressively (Figure 1E) to a substantially vertical position 
(Figure 1 F). The platform is designed to float in this vertical position possibly 
with the aid of additional buoyancy means or counterweights (not represented) 
and the deck 3 is placed on the top of the column 9 using one or more 
loading cranes 1 4, carried for example by a pontoon 1 5. Structural connection 
between the deck 3 and the top of the column 9 is then carried out. The 
structure is then towed (Figure 1G) to the final site (Figure 1H). The platform 
is then slowly submerged down towards the seabed by appropriate control of 
the progressive flooding of the column 5. The caisson finally comes to rest on 
the bottom. The caisson may optionally, as represented in Figure 2A, be 
equipped with long skirts 16„ 16 2 ... etc. intended to penetrate into a loose 
seabed to give the structure lateral stability, as described in French Patent 
FR-A-2,492,429. Appropriate ballasting of the compartments 7, of the caisson 
with a solid ballast ensures the stability of the structure on the seabed. 
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This example shows a possibility to install a complete gravity 
perform structure together with a deck above the water, and I ready for 
Lullation of intended equipment, a. onshore deep water s,«, for example 
,00 or more metres deep. By virtue of .he horizontal construct method 
according .o .he invemion. which makes. i. possible to transport^ comply 
.brough shallow wa.er, an economical construcflon resul* from *. 
fee. ma. me struOure can be consKucted entirely N» dry land and ,ha, .he 
cisson 6 is dimensioned solely for its final function of acting as a foundatton. 
and no. in order «o satisfy tempomry condition of a heavy street floatting a. 
ashallowdraugh,.Th« caisson may therefore havesmallerdimensions,wh,cb 
is advantageous both In terms of materials and labour costs. 

Figure 3 illusm.es a part of an alternative implementatron of the 
suueture represented in Figure 2A. By virtue of mis embodiment the column 
is composed of a concrete lower part 5' which is entirely submerged at tts 
„„„ site, and of ah upper metal ladice support 5- of a heigh, cap^le of 
supporting the deck 3 above the water. This support may be assembled w,«h 
,he concrete part of column when horizontal, during construct on the 
quayside, or on site with the aid of floating cranes. Such a support greatly 
Leases the stress loadings on the structure which are due to the wave 

Figures 4A to 4C represent a variation on the method illus<ra,ed in 
Figures 1A to 1H. instead of consmtcting the smtcntre on the quayside, the 
iatter is constructed, still horizontally, in dry dock (Figure 4A). Once the 
construction is finished, the dock is flooded (Figure 48. after 1. has been 
checked tha, the structure will float horizontally. The struoure is men .owed 
out of the dock (Figure 4Q. The insolation method then continues as 
iiius.ra.ed in Figures ,E to ,H. Such a construction in dot dock provides a 
saving on the cos. of .he barge 12 used in .he method illuarated ,n Figures 1 A 
to 1H in case where me use of such a dry dock becomes more econom.cal 

than rhe use of the barge. 

,„ the foregoing, the deck is installed while me structure ,s floatmg 
in a vertica, position. Aiternatively, the deck may be installed once the 
structure has been put in place on the seabed under its own wetght. 
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The column of the structure could be not cylindrical, but have a 
square or polygonal cross-section. It could also have a circular cross-section of 
variable diameter, so as to exhibit a truncated cone shape. The column cross- 
section will also comply with the operational conditions of use such as 
diameter or minimum internal dimensions, to allow enough, clearance for 
receiving the conductor tubes for example. 

Figures 5A and 5B represent sectional views of another 
embodiment of the structure according to the invention, along the section 
lines A and B respectively. The structure comprises two columns 5, and 5 
integral with one and the same caisson 6' defining ballasting compartments 7', 
and 7' 8 . The strength of the structure may be enhanced by compartments 8, 
and 8, forming an intermediate brace for the columns. Such a two-column 
structure allows the installation, for example, of an elongated rectangular deck, 
or alternatively the use of columns for two different functions, such as drilling 
15 and the provision of utilities. 

When circumstances dictate (for example increased depth or 
specific foundation conditions), the present invention also provides a solution 
to design structures with a symmetrical caisson shape, despite the asymmetry 
of the structures of Figures 2A, 2B and 5A, SB. Figures 6A, 6B represent a 
20 platform structure according to the invention exhibiting this characteristic. In 
the elevation view of Figure 6A and in the plane view of Figure 6B it is clear 
that the structure comprises a structure 1 like that of Figures 2A, 2B, 
represented in dotted line, associated with a complementary caisson 
element 6" represented in solid line, consisting of ballasting compartments 7", 
25 to 7" s and of stiffeners 1 0' symmetrical with the corresponding elements of the 
caisson 6 of the structure 1. 

The complementary element 6" is made on dry land at the same 
time as the structure. It is placed in the water after it has been made buoyant 
by any known means or after having been fixed to floating support pontoons. 
30 It is assembled with the structure 1 while the latter is floating in the horizontal 
position. The complementary element is winched into the assembly position 
and this assembly is rendered permanent using prestressing cables. The 
assembly is then uprighted and installed on the site as illustrated in Figures 1 E 
to 1H. 



„ i, now clear that the present invention makes it possible to 
construe, and to install gravity platform an.cn.tes a, sea in a particularly 
Inomical manner. Such structures are particularly, although not , exdustv ,y. 
ITded lor exploiting margin, o, ~m hydrocarbon fields. They may .so 
be associated with the concept of unmanned platforms. 
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CLAIMS 

1 . Method for constructing and installing an offshore gravity platform 

structure (1 ) made of reinforced concrete, consisting of at least one column (5; 
5,, 5 2 ) for supporting a deck and of a caisson (6; 6') integral with the column 
5 and designed to rest on a seabed, characterized in that: 

- the structure (1) is constructed on dry land on a substantially 
horizontal surface parallel to the axis (X) of the column (5; 5„ 5 2 ) under 
construction, 

- the structure is then placed afloat in shallow water, keeping the 
0 said axis in a substantially horizontal position, 

- the structure is uprighted in deep water so that the axis of the 
column comes to a substantially vertical position, 

- the structure (1) is towed to the production side, and 

- the structure is ballasted down to rest on a seabed (2) in the 
same vertical position. 

2. Method in accordance with Claim 1 , characterized in that, prior to 
towing the structure to the installation site, a deck (3) is installed on the 
column (5; 5„ 5 2 ). 

3. Method in accordance with Claim 1, characterized in that a 
deck (3) is installed on the column (5; 5„ 5 2 ) after the structure (1) has been 
put in place on the seabed (2). 

4. Method in accordance with any one of Claims 1 to 3, characterized 
in that the structure (1) is constructed on a quayside, the said structure is then 
loaded onto a ballastable barge (12), and the structure (1) is placed in the 
water (1) by releasing the barge (12) from the structure (1). 

5. Method in accordance with any one of Claims 1 to 3, characterized 
in that the structure (1) is constructed in dry dock. 

6. Method in accordance with any one of Claims 1 to 5, characterized 
in that a complementary element (6") of the caisson (6) is constructed on dry 
land and in that this element (6") is assembled with the caisson after the 
structure (1) and this element (6") have been placed afloat. 

7. Method in accordance with any one of Claims 2 to 6, characterized 
in that the column is composed of a concrete lower part (50 which is entirely 
submerged on the final installation site, and of a metal lattice support 



r deck "<£ ST— *p- - - of *■ 

method in accordance wi,h Cairn con.is.ing - a. lea* one support 
« s , af a deck (3) and of a caisson (6; 61 integral w.th the 
T iLetiin h^ a^ 

r^^Ir^condance with Calm.. cHara.eH.ed in tha, the 

caisson (60 supports at least two columns (S„ y. 

, 0 structure in accordance with either one of Cms 8 and * 

LcteHzed in that the erosion of the column varies along the axts 00 

T C °'7^ in accordance with either one of Claim, 8 and , 
characterized in that the column is of cylindrica! shape 

12 structure in accordance with any one of Cla.ms 8 to 10. 
characterized in that the column i, of huncated cone shape. 

13 structure in accordance with any one of Cla.ms 8 
characterized in that the cross^tlon of the cdumn is polygonaL 

Structure in accordance with any one of CUtms Mo 13. 
Lcerized in tha, a complement caisson element ,6. . ^ » - 
L be ambled with the caisson .6. constructed with the column, along the 
plane (P) tangential to the column and to the caisson. 
5 structure in accordance with any one of Cla ms « » * 

haracterized in that the column is comprised of , concrete lower part (5 
^entirely submerged in its nna, position, and of an upper me* lart.ee 
support (5") which supports a deck (3) above the water, 
f Structure in accordance with any one of Cla.ms 8 to 15. 

:r e :r:r"lncewi,hanyoneo f C,aims 8 ,o1. 
Lcterizedinthatatieastonepartthereofismadeofprestressedremforced 



concrete. 
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18. Method for constructing and installing an offshore gravity 
platform substantially as herein described with reference to 
figures 1A to 6B. 

19. Gravity platform structure substantially as herein 
described with reference to figures 1A to 6B. 
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